Magnesium cardioplegia reduces cytosolic and nuclear calcium and DNA fragmentation in the senescent myocardium.
Previous reports have indicated that the senescent myocardium is less tolerant to surgically induced ischemia and that diminished functional recovery is associated with alterations in cytosolic calcium ([Ca2+]i) accumulation. Recently, increased [Ca2+]i has been suggested to alter nuclear calcium ([Ca2+]n) accumulation. To investigate the relation between [Ca2+]i and [Ca2+]n, we subjected mature and aged rabbit hearts to normothermic global ischemia, either without treatment or after treatment with potassium cardioplegia, magnesium cardioplegia, or a combination of potassium and magnesium cardioplegia. The relation between altered [Ca2+]n and DNA fragmentation was also investigated. Our results indicate that [Ca2+]i was increased during 30 minutes of normothermic global ischemia without treatment in both the mature and aged hearts (p < 0.05). Accumulation of [Ca2+]i during global ischemia was reduced with the use of potassium, magnesium, and a combination of potassium and magnesium cardioplegia (p < 0.05 versus untreated ischemia) in both the mature and aged hearts. Levels of [Ca2+]n were unaffected by global ischemia or cardioplegia in the mature myocardium; however, in the aged myocardium, [Ca2+]n was increased during global ischemia and with potassium cardioplegia and was associated with increased nuclear DNA fragmentation (p < 0.05). The use of magnesium and a combination of potassium and magnesium cardioplegia attenuated [Ca2+]n accumulation and nuclear DNA fragmentation (p < 0.05). Control of [Ca2+]i and [Ca2+]n was associated with enhanced functional recovery during reperfusion. These results indicate that during normothermic ischemia, there is increased [Ca2+]i and [Ca2+]n in the aged myocardium, and increased [Ca2+]n is associated with increased nuclear DNA fragmentation.(ABSTRACT TRUNCATED AT 250 WORDS)